Subcutaneous facial emphysema (SFE) following routine dental operative procedure is an uncommon but potentially lifethreatening complication. The present case details a Class V restoration where air was introduced into the fascial tissue planes via the gingival sulcus from the use of an air-driven dental handpiece. Although the SFE is usually self-limiting within 3-10 days, such instances should be regarded as a medical emergency as in severe cases, the air may spread to the neck, mediastinum and thorax to result in cervicofacial emphysema with potential pneumomediastinum and pneumothorax.
INTRODUCTION
Subcutaneous facial emphysema (SFE) is a condition where air is introduced subcutaneously into the fascial planes and soft tissues, resulting in distention of the overlying skin or mucosa. 1, 2 In dentistry, the air-driven dental handpiece appears to be the main cause of incidents, appearing in 50% of reported cases. 3 Although rare, the true rate of occurrence may be obfuscated by the underreporting of cases. [4] [5] [6] A lack of confluence in terminology embroils the literature as 'baro-trauma', 'surgical emphysema', 'subcutaneous emphysema', 'subcutaneous facial emphysema', 'cervicofacial emphysema' and 'interstitial emphysema' have all been used to denote similar sequelae. 5 The literature suggests that SFE is most common following dental extraction, particularly those of lower third molars. 3, [7] [8] [9] [10] [11] [12] [13] However, such a complication may also arise from other dental procedures, namely crown preparation, implant procedures, endodontic and restorative treatment. 2, 4, 5, [14] [15] [16] [17] [18] This case report aims to detail the occurrence of SFE following a routine Class V restoration with its differential diagnoses, management, follow-up and subsequent recommendations.
CASE REPORT
A healthy, retired woman (59 years) of Caucasian background presented alone for Class V restorations on the buccal surfaces of the lower right permanent first molar (46) and the lower right permanent first premolar (44). Her medical history showed that she had been diagnosed with multiple sclerosis 13 years ago, but was not medicated with any immunosuppressants and selfreportedly did not affect her quality of life. The medical history was otherwise non-contributory. The patient was a regular attender and had good oral hygiene and periodontal health, with only non-carious tooth loss on few buccocervical surfaces. In this appointment, an inferior alveolar nerve block (IANB) was administered to the right side with 1.5 mL 2% Lidocaine hydrochloride (Lignospan special, Septodont, UK), 1:80 000 adrenaline. The remaining 0.7 mL were distributed as buccal infiltrations to provide relief to the buccal gingivae for placement of retraction cords. The dentine on the buccocervical abrasion lesions was minimally prepared. Two pieces of size #0 Ultrapak â retraction cords (Ultradent Products, Inc., South Jordan, Utah, USA) were cut and soaked in a haemostatic agent [aluminium chloride (Hemodent â ; Premier Dental Products, Plymouth Meeting, Pennsylvania, USA)] and placed into the buccal gingival sulci for isolation. The lesions were then restored after conditioning with 20% polyacrylic acid and placement of a resin-modified glass ionomer cement (GC Fuji II LC â ; GC Australia, New South Wales, Australia). The retraction cords were removed and a diamond flame bur in an air-driven high speed handpiece was used to polish the restoration. At this stage, bubbles exuding out from the gingival sulcus were noted and 
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The official journal of the Australian Dental Association the patient reported an inability to open her right eye. On examination, ipsilateral facial swelling in the periorbital, buccal and submandibular regions were present. The patient did not report any pain; only general discomfort and tightness in the affected area without any tightness in the chest. There was an absence of shortness of breath, dyspnoea and nausea. On palpation, the swelling was fluctuant with a 'crackling' sensation with no palpable tenderness.
After 30 min, the decision was made to refer the patient to the emergency department for assessment as the condition no longer appeared to be transient. At initial triage, the vital signs were stable with the heart rate, blood pressure and blood oxygen saturation levels within normal limits. A referral to the outpatient clinic was made as there appeared to be no life-threatening concerns. After discussion and examination with the medical team, a diagnosis of subcutaneous facial emphysema was made via the clinical history and presentation: no clinical imaging was advised. The patient was discharged from hospital care after visual acuity tests which showed normal on examination. Partial eye opening was possible at the time of discharge.
At 1 day post-operative review, the facial swelling had partially diminished but returned with increased erythema, particularly around the periorbital region (Fig. 1) . The patient's presenting complaint was difficulty sleeping, but was otherwise well with an absence of systemic symptoms. On intra-oral examination, minor trauma could be seen at the buccal gingiva of the 44, and an iatrogenic post-operative periodontal probing depth (PPD) of 8.5 mm was identified with a CPITN-C probe (MDDI, Sunshine Coast, Queensland, Australia) (Fig. 2) . A size #35 gutta-percha (GP) point was inserted into the gingival sulcus and a periapical radiograph (PA) taken to track the pathway of air entry (Fig. 3) . A prescription of Augmentin Duo Forte â tablets (Aspen Pharmacare, KwaZulu-Natal, South Africa) at a dosage of 875 mg amoxicillin and 125 mg clavulanic acid twice daily as a 5-day course was given for antibiotic prophylaxis.
At 5 days post-operative review, the SFE had fully resolved and the patient with no presenting complaints. The gingival tissue around the 44 appeared to have reattached and the PPD reduced to 3 mm. The patient was instructed to finish the course of antibiotics and discharged from care.
DISCUSSION
The rationale of this case selection is to illustrate a rare complication following a routine dental operative procedure with its presentation, diagnosis and management. An unfamiliarity with this complication may be distressing to both the patient and clinician, particularly when such a complication does not usually form part of the informed consent process for a simple restoration.
In this case, the SFE was of an iatrogenic nature where the air was forced into the tissue fasciae via the gingival sulcus by means of the air-driven handpiece, and the retraction cord likely facilitated this by the displacement of subdermal tissues at the base of the gingival sulcus away from the periosteum. The immediate presentation is usually a soft, skin-coloured, non-erythematous swelling that may be painful or painless. 1, 19 Several differential diagnoses are considered for sudden onset swelling in the head and neck region during or immediately after a dental procedure, including angio-oedema, haematoma, anaphylaxis and SFE. 1, 20 Anaphylaxis was quickly excluded from the diagnosis as the local anaesthetic and haemostatic agents had been used on the patient in previous visits and was unlikely the cause of the reaction. Furthermore, true anaphylaxis would result in a more profuse, bilateral swelling with potential cardiorespiratory problems. 21 In the case of angio-oedema, the swelling would appear more diffuse and oedematous, and haematoma would appear as a mass from the accumulation of blood from submucosal haemorrhage -both of which would have been unlikely given the sequence of events. 1 Transient Bell's palsy following IANB is another phenomenon that affects the ipsilateral side of the face but is excluded as it does not result in facial swelling, but a facial drooping from a resultant paralysis of the muscles with an inability to close the eyes. The 'crackling' or 'bubbles popping' sensation on palpation of the swelling is known as crepitus, and this feature is pathognomonic of SFE, allowing the exclusion of angio-oedema and anaphylaxis from the diagnosis, particularly in the absence of erythema, oedema, pain or lymphadenopathy. 1, 3, 16, 18, 21 Signs of a bubbling exudate at the surgical site intra-orally should indicate that there has been air entry coincident with other clinical findings, although they may not always be clinically detectable.
The passage of air in this incidence likely began at the base of the gingival sulcus and spread to the buccal and submandibular spaces, and rose upwards into the connecting infraorbital and periorbital space, superficial to the right orbicularis oculi muscle and deep to the tarsal plate of the eyelid. The resultant post-operative periodontal pocket is evidence of this passage, although not a 'true' pocket as there was an absence of periodontal disease, and tracing with the GP point in the PA radiograph shows that the path was not into the periodontal ligament (PDL) space. It is likely that there was minimal attached gingiva at this site, and the placement of the retraction cord had essentially elevated a mucoperiosteal flap to allow such passage of air to pass. The early reattachment of the gingiva at 5 days post-operative again suggests that there was no predisposing periodontal disease prior to the operative procedure. Fortunately, there was minimal spread to the submandibular space, which could lead to communication with the retropharyngeal and parapharyngeal spaces. Retropharyngeal and parapharygneal emphysemas may encroach on the danger spaces and ultimately extend to the thorax and mediastinum, resulting in more potentially severe cardiorespiratory signs. 1, 18 Other life-threatening complications include tension pneumothorax, cardiac tamponade and tracheal compression. 20 The prescription of prophylactic broad-spectrum antibiotics is therefore justified as the introduction of non-sterile water, air or debris may give rise to infections in these spaces. 18, 22 Due to the lack of airway compromise, there was no urgency in this situation for further radiographic imaging, such as computed tomography. Otherwise, SFE is usually harmless and self-limiting within 3-10 days. 1, 5, [14] [15] [16] The air will gradually dissolve into the venous and lymphatic drainage and result in spontaneous resolution. For this reason, meticulous observation with follow-up appointments and patient reassurance are sufficient for management as a dental practitioner. However, a consultation at the time of onset with a medical practitioner is advised to ensure that there is no need for surgical intervention or in-patient observation in a hospital setting.
Despite its rarity, SFE is preventable. As the retraction cord appeared to contribute largely to the incident, more judicious and careful packing of the cord may reduce the excessive separation of gingival tissue. A smaller cord (#000, #00) may also have been sufficient for isolation. There appears to be no report of SFE following use of polytetrafluoroethylene tape and may be considered as an alternative to gingival retraction cords for gingival isolation. Chan et al. advocates the use of rubber dam isolation with appropriate root clamps so that the dam acts as a physical barrier, preventing air entry into the gingival sulcus. 5, 23 Other forms of gingival control such as electrosurgery or ceramic tissue trimmers may also be considered, but may not be as readily available in the dental operatory. In general, it may be best to keep air-driven handpieces or syringes away from the gingival sulcus as much as reasonably possible. Understandably, patients are not routinely warned about subcutaneous emphysemas following simple restorations, and this case report does not advocate routine warnings about this adverse reaction.
CONCLUSION
Subcutaneous facial emphysema is a rare complication following routine dental restoration, but a thorough understanding of such sequela is imperative for the Subcutaneous emphysema from restoration correct diagnosis and management. Careful observation after diagnosis for any airway compromise is critical for patient care. Alternative methods of gingival control and retraction may be considered if they pose less risk of inflicting SFE.
